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- 1 Specification 

2 EHD0SC07ZC BUSGZCAL ZnSTRUUBOT 

3 

4 RELATED CMEfi 

5 This application is a continuation-in-part of ny co- 

6 pending U.S. Patent Application serial No. 08/025,003, 

7 filed March 2, 1993 which is a continuation-in-part of ny 

8 co-pending U.S. Patent Application Serial No, 07/779,108 

9 filed October 18, 1991. 

10 

11 PACTgRQUHD OP TOE TNVEMT:^py 

12 Field of the iBventio^ 

13 This invention relates to a stirgical instrument and more 

14 particularly to an instrument with the capability for 

15 continuous irrigation ahd evacuation of fluid into and out 

16 from a body cavity of a patient during Laparoscopic or 

17 Endoscopic surgical procedures, and for the simultaneous 

18 measurement of tissue impedance and the ablation of tissue 

19 with fiaced or retractable electrodes \ising R.F. energy. 
20 

21 Brief pescriptien of the Prior AT>t 

22 Laparoscopic/endoscopic surgical procedure allows a 

23 surgeon to see inside the body cavity of a patient without 

24 the necessity of large incisions. This reduces the 

25 chances of infection and other complications related to 

26 large incisions. The endoscope fxirther allows the surgeon 

27 to manipulate microsurgical instruments without impeding 

28 the surgeon's view of the area under consideration. 

29 Diiring these surgical procedures it is desirable for as 

30 few lines as possible to enter the body of the patient. 

31 This reducesfthe size of the incision the surgeon needs to 

32 make. It follows from this that the greater the number of 

33 functions provided by a single instrument or the greater 

34 the number of instruments able to be passed through a 

35 single lino entering the patient's body, the better. 

36 Furthermore, in certain procedures it may be desirable 

37 to irrigate the area under consideration. This in turn 

38 necessitates the evacuation of the irrigation fluid or. 
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When bleeding has occurred, the blood or smoke or tissue 
residue generated by the surgical procedure. 

rre» what has been said above it should be apparent that 
it is preferable tor both irrigation and. evacuation to be 
conducted along a single conduit which, also, acts as an 
access line for surgical instruaents. 

A typical device which is used in endoscopic procedures 
is an electrosurgical probe. Typically such a probe will 
comprise a radio frequency (i.e. b.p.) energy conductive 
tube covered with a dielectric material such as polyolefin 
11 or Teflon. At one end. for convenience called the 

operational end, each probe could have any one of a- number 
of functionally shaped monopolar or bipolar electrodes. 
In addition a probe could have its end formed specifically 

15 for irrigation and/or evacuation. 

16 Monopolar and bipolar electrode probes, are known in the 

17 prior art. Monopolar electrode probes include a single 
active electrode which is surgically introduced into a 
body cavity and engagable with and insertable into a 
tissue portion of the cavity. a passive electrode is 
attached to the outer body surface of the patient, e.gl 
typically a conducting plate is adhesively attached to the 

23 patient's leg. The body of the patient serves to complete 

24 the electrical circuit. Tissue ablation and- coagulation 

25 : is achieved by introducing sufficient power into the 

26 active electrode. Bipolar electrode probes Include both 

27 active and passive electrodes which are siallarly 
introduced together into the body cavity and are spaced 
apart from each other by a predetermined distance. Bach 
electrode is engageable with and insertable into the 
tissue portion. Thus, the electrical circuit is completed 
by the body tissue disposed between the active and the 
passive electrodes and only the body tissue disposed 

34 »»*^een the two electrodes get coagulated. 

Furthermore, any valves controlling the evacuation and 
irrigation procedures should be constructed so as to 
minimize the possibility of the valve malfunctions if, for 
example, any tissue or blood coagulates around their 
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1 iDoving parts, sliailarly if any of the instrumentation is 

2 to be rexisable, such instrumentation, including the 

3 valves, should be capable of being efficiently cleaned by, 

4 for escaz^le, flushing. 

5 united states Patent 4,668,215 (Allgood) discloses a 

6 valve for witching between an evacuation and an 

7 irrigation conduit and allowing both such evacuation and 

8 Irrigation to be done via a single line entering the 

9 patient. Tbe machanicm for switching between the 

10 irrigation, evacuation and closed configurations Is by 

11 means of a L-valve or T-valve. This patent, *in another 

12 embodiment thereof, further provides for a piston valve 

13 for maJdng an on-off connection between an evacuation port 

14 and the line leading into the patient. 

15 The I/- and T-valves have the disadvantage that they must 

16 be manipulated by rotati<in by the surgeon, usually using 

17 his/her free hand. The piston valve disclosed in this 

18 patent has the disadvantage that It has many areas where 

19 blood and tissue accumulation and coagulation can occur 

20 which may result In the malfunctioning of the valve. In 
21. addition, the-piston.valve has numerous «dead" areas where 

22 fluid flow would , not. occur. This precludes the device 

23 from being effectively cleaned by commonly used flushing 

24 techniques. Finally, the Allgood patent does not disclose 

25 a single body for housing an evacuation/ irrigation control 

26 valve together with a housing for laparoscopic and 

27 microsurgical instrumentation. 

28 A surgical valve that the applicant Is aware of is the 

29 piston valve illustrated in Pig, i of the acccrapanying 

30 drawings. ^ 

31 In this ^alve a piston 10 is located within a cylinder 

32 11. The piston 10 can be moved along the bore of the 

33 cylinder 11 by means of a plomger 12, from a closed 

34 position (as shown) to an open position in which a conduit 

35 13 is aligned with an access port 14. This allows fluid 

36 flow along a path to or from access port 14, via conduit 

37 13 and space 16 from or to a further port 15. Upon 
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release of the plunger 12 i-ho ^i^4^ 

^ " ^® piston 10 returns to its 
dosed position under action of a spring I7. 

that blood and tissu. accumulation oecm.s it. space is .L 
Clogs both the space and the spring 17. This »ay result 

liZTT'' -^^^ or irrigation 'or:^: 

patient during surgical procedures. 



26 methods. 
27 



PBJBCTB OT Tin; jmrj /sricot 
It is therefore an object of this invention to provide 
a surgical i„stru.aent which includes control Jans to 
allov for the continuous Irrigation and evacuation of a 
rr.'f °! * curing microsurgical procedures, 

also^ct '^'^ i-tru»ent shoull 

^o™«/", .Xeotroaurgical, probes and 

aleroaurgieal instruments. 

A further object of the invention is to provide a 

^«nrST - <iepending on the 

"'^'^ can be both disposable ^ ^ 
: instrument is 

nil! " '^^'^^r it is an Object of the invention, 
to provide the instrument with conduits, access ports ihd 
valves Which can easily be clean«a by means of commonly 
us^ cle«.lng techniques and conventional sterilization 



It is another object of the invention to provide an 
electrosurgical lnstr»«ent with fixed or retractable RF 
electrodes having the capabiUty to simultaneously perform 
«»ntrolled ablation of tissue using »onopol«:/bipolar R.F. 
energy an* precise measurement of tissue impedance. 
gTOHMT or TUB 7?|Y]yf|Yj>>n 
According to this invention, an endoscopic surgical 
instrument comprises an irrigation and an evacuation port, 
each port being connected through independent valves to a 
single access conduit; a probe connector located at one 
end of the access conduit, the probe connector being for 
«ceivlng and retaining a hollow surgical probe, and a 
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1 monopolar or bipolar radio frequency connector whicU exits 

2 into the access conduit in such a manner so as to make 

3 radio frequency connection with a probe received by the 

4 probe oonnector* 

5 Preferably the connector for receiving an end, for 

6 convenience called the locating end, of the probe would be 

7 in the fom of a receiving bore in the access conduit 

8 which would include a plurality of O-rings which provide 

9 a fluid-tight seal around the locating end of the probe. 

10 These O-rings also function to retain the probe in the 

11 receiving port while allowing the probe to be rotated. In 

12 one eabodlaent of the invention, the o-rings are, instead 

13 of being located within the receiving bore of the access 

14 conduit, located about the locating end of the* probe. 

15 This invention also provides for a valve, for use as 

16 either an evacuation or an irrigation valve, the valve 

17 comprising a housing, an activator connected to the 

18 housing, at least a first and a second valve access 

19 conduit, both of which exit into the housing and a fluid 
20: impervious seal mounted within the housing such that 

21 activation of the activator causes the first valve conduit 

22 ^» »oy« axially relative to the - ae^^ 

23 conduit such that the seal is disengaged and the conduits 

24 are placed in direct fluid communication with each other. 

25 Typically, the instrument of the invention would contain 

26 two of the above desCTib^. valves* One valve would act as 

27 an evacuator control while .the other valve would act as an 

28 irrigation control. Both valves communicate into a single 

29 access conduit which, when thjB instrument is in use, 

30 continuously flows into the patient via the receiving bore 

31 and the hojlow interior of the electrostatic probe. 

32 Preferably the endoscopic surgical instrument of the 

33 invention is in the form of a pistol with the "barrel" 

34 portion thereof having, at one end thereof, the receiving 

35 bore for the locating end of the endoscopic probe and, at 

36 the other end thereof, the access port for the 

37 microsurgical instruments and endoscopes. 
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T^e valves .or controlling the evacuation an. irrigation 
procedures aay be mounted in tho - -"-ligation 

DiBtDl«h»ir.-^ 4 ^ "handle- portion of the 

piBtolehaped instruaaant. Th** 

• ® valves may b« nounted 

alongside one another in th^ 'nouni:ea 
m^^,A handle portion and may 

^^i=:s^r — ' ^ - — 

In one alternate eabodlaioni- ^* *w 
surcTical in^^ * . of the- invention the 

surgical instmm«.t includes a housing, a single access 
con^Ut .or^ ^ '^-"^ng, an Irrigation^rt ITj. 
^«atio„ port, e^h port being connected throu^ 
^ependent valves to the si«gx« 

14 Hit "f^"***^ - 'P-^e for»ed in the housing' 

14 A closure i. provided for the aperture. A viewing devic! 

hev^ *. '"''^ ^"'^ ^ «t«,dabl. sii^btly 

beyond the Jixst end. A retractable electrode ass«i,!y is 
also insertable through the aperture and into the si^le 
aecess conduit, and i. of sufficient length such that i^ 
S;t^r^'* beyond the first end. r^tr,^ 
•lectrode asse^iy, in one «nbodiaent, includes two 

25,. -.g. typieauy Hidcel-Titaniu. (KiTi) »et.l. is 

V r^'"'" " ^-^^'^^ and is sUdlle^LL 

iSTf ; '''^'"^^y "i*^ Bbeath. Also, each 

^.ctrode is connected to a aechanis», operable by . 

•urgeo^ for -oving the electrode within the sheath. Each 

electeode.is extendable beyond its guiding sheath by a 

n:'::^^ ^ ^'^^^^^^ -gie fro: : 

longitudinal axis of the single access conduit. Further 
each electrode is electrically communicative with »ean^ 
^ supplying R.F. energy and ..ans for Measuring 
inpedance continuously on a realtiae basis, 
^se and other objects and advantages of the present 
invention will „o doubt become apparent to those slcilled 
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1 in the art after having read the following detailed 

2 idoBcriptlon of the preferred eabodiment which ic 

3 illustrated in the several figures of the drawing. 

4 IH TOE PBAgT^ftQ 

5 In the following drawings: 

6 Fia. 1 is a partial sectional elevation through a prior 

7 art piston valve J 

8 FIG. 2 is a diagramnatic section through a semi-exploded 

9 elevation of one embodiment of the endoscopic surgical 

10 instrument of the invention; 

11 TI6. 3 is an illustration of a tricuspid valved access 

12 port illustrated in plan (a) and elevation (b) views; 

13 Pia, 4 is a section through a receiving bore of the 

14 instrument illustrating one way of locating a pjrbbe in the 

15 bore; 

^IS* 5 is a section through a similar receiving bore 

17 showing a different way of locating, a. probe in .the bore; 

FIG, 6 is a side view illustrating in (a) -(i) various 



18 



19 electrostatic probe operational ends; 



20 



riG. 7 is a section through a valve according to the 

21 invention with the valve being liri^the shut position; 

22 7XQ. 8 is the valve of riG. 7 in the open position; 

23 PIG. 9 is a partial section through a different type of 

24 valve also suitable for use in the instrument of the 

25 invention; 

26 PIGS. 10, 11, 12 and 13 are diagrammatic illustrations 

27 showing various configurations of valve operating buttons 

28 and triggers; 

29 PIG. 14 is an exploded view of an alternative embodiment 

30 of the surgigal instrument of the invention illustrating 

31 a disposzU:>le * valve cartridge; 

32 PIG. IS is a cross section through the disposable valve 

33 cartridge illustrated in Pig. 14; 

34 PIG. 16 is a partially sectioned view of another type of 

35 valve which can be used in the surgical instrument of the 

36 invention; 

37 PIG- 17 is a perspective view of an alternate embodiment 

38 of the endoscopic surgical instrument having generally 



-7- 



wo 95/34259 

PCr/DS9SrtI9l52 

.iailar valves, as illustrated i„ pxG. 7-s, and a 

electrodes in electrical coa»unication with a R.f. energy 
source and a tissue iapedance .onitoring device- 

isna'ci'^n ' ""^"^ "<=tional View taXen alon^ the line 
18-18 or 7X6. 17/ 

wo. M is a view taxen along the line is-is of ns. 17. 

KG. JO is a side elevation view of the retractable 
electrode asssBbly shown in Flo. 17; 

TO. 21 is an enlarged view 'of, the tip of the 
retractable electrode assembly shown in Flo. 17; 

ne. aa*.a2H illustrate alternate electrode 
configurations for the retractable electrode assembly 
shown in FIG. 17 and 20; 

rxe. 23 is an enlarged view of the tip of the 
retractable electrode shown in fig. 22D-22F; and 

ra. 2* is an alternate eabodiment of the present 
invention including a retractable electrode assembly 
having a variable angle Control aechanisa. 

in FtG. 2 of the accoBpanying drawings, the endoscopic 
surgical instruiaent of the invention is generally 
indicated as 20. The instrument 20 is shown to include an 
irrigation port 21 and an evacuation port 22. Each 
port, 21 and 22, is connected through independent valves 
23 and 24, respectively, to a single access conduit 25. 
The connection between the valves 23 and 24 and conduit 25 
is along connector tubes 23a and 24a. 

The access conduit 25 leads from the valves and their 
respective/ valve conduits to a probe connector 26. This 
probe connector 26 is designed to receive one end, the 
locating end 27. of a surgical probe 28 which would be 
used during microsurgical procedures. The connection 26 
is described in more detail with reference to FIGS. 4 and 
5 hereafter. 

At or near the probe connector 26, a monopolar/bipolar 
radio frequency connector 29 is located. &s illustrated, 



-8- 

RECnFIEDSHHT(RULE91) 



W09i04259 



PCT;DS95rt)91S2 



1 this is in the font of a R.F. connector. The advantage of 

2 a R.P. connector ie that it is an industry standard and 

3 can be used for connecting the instrument 20 to standard 

4 R,P. energy sources laarketed by a number of different 

5 ; manufacturers. 

£ The radio frequency connector 29 exits into the access 

7 conduit 25 inhere it makes connection with a point 30, on 

8 the locating end 27 of a probe 28 received by the probe 

9 connector 26. 

10 The surgical instrument 20 also includes a port 31 which 

11 ' allovs the surgeon to insert microsurgical instrumentation 

12 and viewing devices along the access conduit 25 and the 

13 bore of the hollow probe 28 to exit from the end 32 

14 thereof. The port 31 should provide a fluid-tight seal 

15 when no microsurgical instrumentation is being used with 

16 the surgical instrument 20. -This will prevent fluid, 

17 which may be moving along the access conduit 25 to or from 

18 : the patient, from leaking. 

19 Typically, the access port 31 is in the form of a 

20 commercially available tricuspid valve as illustrated in 

21 FIGS. 3(a) and (b) . In these figures, the valve 31 is 

22 shown as being constitixted by three segments. 32. which In 

23 plan view are, wedge-shaped and which together form the 

24 ; disc shaped sealing portion of the valve. The segments 32 

25 are held together by means of a circumferential, ring 33 

26 which biases the three segments 32 together to form a 

27 : fluid- tight seal. in use, the microsurgical 

28 instrumentation are inserted through the valve at a point 

29 34 where the apexes of the segments 32 come together. 

30 This Insertion forces the elements of the valve apart to 

31 , allow ingress of the microsurgical instrumentation. The 

32 effect thereof is shown in broken lines in FIG. 3 (b) . 

33 Hben the instrumentation is removed from the valve 31, the 

34 segments 32 are pulled together to form the seal. 

35 In FIG* 4 the probe connector 26 is shown to be 

36 constituted by a receiving bore which is coaxial with the 

37 fluid access conduit 25. In practice, the diameter of 

38 this bore would be the same as that of the access conduit 



-9- 



PCT/US»S^I52 

1 25 and would be si»oH ^.^ 

27 ^-K ^ locating end 

27 Of the proba is received within the bore 26 7/ 
capable of being rotated about its lo^L^^. J" ^ 
.eans Of . 3cnurled rotation 3cnob 37 loUtd betwl'th^ 
locating end 27 and the operational end 32 of ZTlrZ 

Tha probe 28 would typically be Bade of a electrostatic 
conductive aaterial coat-d w<^.k J-ectrostatlc 

14 such as h!It ! r non-conductive material 

15 ri^osLic/ldio . P-lyole^in or Teflon, 
probe 28 from the radio frequency connector 29 via 
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17 
18 



«ior^««* , -^^wauTOcy connector 29 via 

71 . _^ ™* P^®**® i« received by the nrobe 

Plate 38 and the connector 30. This allows the surgeon to 
pass energy into the patient being operated on. ' 



22 i 
23 

- opera^ea on. 

^alternative radio fre^ency connector i. illustrated 

a JTiB. 5. In this C28Ra -t-h- B . 



25 in Jlo. 5. in this case » - — — *- *-*uBi.ra«a 

26 the bore 26 in^ 7 connector 29 exits into 

27 end 30 o/l"!^! • ^" «««i«ctive 

28 



29 

30 

31 

32 

33 

34 

35 

36 



mna in ^x. ^ ^® conductive 

«d 30 Of the probe 28 an L-ahaped slot 40 is for»ed. As 
the probe 28 is inserted into the receiving bore^ t^I 
Pin 39 engages the axially-oriehtated leg 41 of tl^e 

clZ,^ ^" ^'^ An an anti" 

^T. ": " '''^ eai 

other to lock the probe 2ft ir,*.^ « ' ' 

. Froue 28 into position. in this 
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X TIC. 5 further illustrates an alternative positioning of 

2 the 0-rings 36. in this case they are located on the 

3 locating end 27 of the probe 28. 

4 Proa nos.. 4 and 5, although not shown, it will be 

5 apparent that the diameter of the operational shank 28a of 

6 the probe 28 can be variable. Typically, the probe, as 

7 shown, would have a diameter of Sam. This diameter can, 

8 however, be increased to 10mm which would be close to the 

9 diameter of the locating end 27 of the probe, as well as 

10 that of the internal bore diameter of the access conduit 

11 25. The advantage of lOnm diameter probes is that the 

12 evacuation of removed tissue and objects such as the gall- 

13 stones can be more effectively achieved. Obviously, when 

14 the bore of the operating shank 28a of the .probe, the 

15 locating end 27 and the access conduit 25 are all lOnm in 
16. diameter, the diameter of the evacuation port 22 and its 

17 related valve 24 and connector tube 24a must also be lOmm. 

18 In Fia. <(a) to (1), a side view of number of different 

19 electrode shapes are illustrated. It will be appreciated 

20 that the electrode tips- could: be either monopolar or 

21 bipolar; In the case ^ of ^bipolar electrodes, only one 

22 electrode is illustrated since a second electrode is fully 

23 obscured by the visible electrode. These electrode tips 

24 would be located on the operating end of the probe 28. 

25 As. can be seen from the. figure, a number of- the tips are 

26 not symmetrical about the longitixdinal axis of the probe 

27 28. It ie for this reason that it is desirable for the 

28 probe 28 to be mounted on the instrument in such a manner 

29 to allow for a rotation of the probe about its 

30 longitudinaj axis. As has been previously indicated, this . 

31 will give the surgeon the opportunity of rotating any non- 
32 symmetrical tips, inside the patient, without having to 

33 rotate his or her wrist. 

34 This invention extends also to an electrostatic probe 

35 28, substantially as described in any of the PIGS. 4 to 6. 
36, The details of one type of irrigation/ evacuation valve 

37 are illtistrated in FIGS. 7 and 8. laie valve 24 indicated 

38 in both figures comprises a hoxising constituted by a 
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1 . hollow tub© 50 and an activator in the form of a button 51 

2 formed integrally with the tube so. a fluid impervious 

3 seal 52 is located within the tube so. Referring 

4 specifically to FIG. 7, in which the valve is shown in the 

5 shut position, it can be seen that the seal 52 lies 

6 between a first valve conduit 53 which leads to the 

7 evacuation port 22 (not shown) and a second valve conduit 

8 in the form of connector tube 24a which leads into the 
9: primary access conduit 25 of the surgical instrument, in 
0 effect, the seal 52 prevents the conduits 53 and 24a from 

11 being in communication with each other. 

12 The first valve conduit 53 is mounted onto the wall of 

13 the tube 50 and opens into the interior of the tube 50 

14 through a hole 54. Between the seal 52 and the button 

15 portion 51 of a tube 50, a spring 55 is located. On the 

16 side of the seal 52, opposite to which the spring is 

17 located, a tubular insert 56 is located. This tubular 

18 insert has a snug but slidable fit over the outer wall of 

19 the second valve conduit 24a as well as a tight> fluid 
20^ impervious fit into the inner bore of the tube 50. This 
2ir tube 56 acts as a stop which prevents the spring 55 fran 

22 ; pushing the seal 52 out of the hollow tube 50. 

23 To open the valve, as is illustrated in FI6. 8, an 

24 • activating force, applied along a line P to the button 51, 

25 will cause the button to move from the position indicated 

26 in broken lines to the illustrated open-valve position. 

27 As the button moves, so does the hollow tube 50, taking 

28 the first valve conduit 53 along with it. In addition, 

29 the leading edge 57 of the second valve conduit 24a bears 

30 against th^ seal 52 causing, the seal to move relatively to. 

31 the tube 50. This in turn disengages the seal from 

32 sealing the hole 54 in the wall of the , tube 50, "Hie 

33 movement of the first valve conduit 53, relative to the 

34 second valve conduit 24a, places the respective openings 

35 54 and 58 of these two conduits in fluid communication 

36 with each other thereby allowing an unobstructed fluid 

37 flow along both access conduits. 
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1 Upon release of the force on the button 51, the bias of 

2 the epring 55 vill return the valve to its shut position. 

3 It is evident from the construction of the valves 

4 illustrated in Pias, 7 and a that they can be readily 

5 cleaned by conmonly used cleaning such as flushing. In 

6 addition, the valves have alBost no areas where blood and 

7 tissue accunulation and coagulation can oc&xr, and if such 

8 accumulation and coagrilation does occur the valves cannot 

9 be jannaed in the open position. This is because the 

10 spring biasing^ the valve into its closed position is 

11 located in an effectively sealed area. Furthermore these 

12 valves have been tested to a pressure of up to 100 psi 

13 without the . integrity of the valve seal being adversely 

14 saffected- 

15 An alternative > form of valve, to that illustrated in 

16 FIOB. 7 and 8 above, is shown in pig. 9. In the figure 

17 the valve is shown^ to^ include -a generally cylindrical 

18 valve body 60, an activating button 61 and a plunger 62. 

19 A hollow bore runs down the center of the valve body 60 

20 and contains the valve seal> 63 . The valve seal 63 is made 

21 lip of a ^oircular washer 63a and a~ sealing O-ring 63b and 

22 is screwed: onto the . bottom: of - plunger 62 . The valve seal 

23 63 is biased into its illustrated sealing position by 

24 means of a spring 64 located in the bottom part of the 

25 valve body 60. 

26 To open the valve, the button 61 is depressed so that 

27 the plunger 62 forces the valve seal 63 downwards against 

28 the bias of the spring 64 to a position shown in broken 

29 lines 63', in tlie figure. As a result, a fluid path, 

30 indicated bif arrows 65, is opened between an upper pair of 

31 cutouts 66 and a lower pair of cutouts 67. Each pair, of 

32 cutouts opens into the hollow bore in the center of the 

33 valve body 60 and, when this valve is inserted into the 

34 surgical instrument, into either an evacuation or 

35 irrigation conduit. Closure of the valve is achieved by 

36 releasing the button and allowing the spring 64 to return 

37 the valve seal 63 to the sealing position. 
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1 one advantage of this embodiment of the valve ie that it 

2 is easily removed from and inserted into the surgical 

3 instrument of the invention. Accordingly the valve can 

4 easily be removed for cleaning or disposal and 

5 replacement. This is further illustrated belov with 
respect to FIG. 13. it is iniff icient here to mention only 
that the surgical Instrument is provided with a receiving 

B bore for each valve and that the valve includes a 

plurality (in this case 3) O-rlngs 68 which, when the 
valve is Inserted into its respective receiving bore, 
provide a number of fluid, tight seals against the inside 

12 ; of the bore. 

13 Either of the two types of valve described in yiGB.7 to 

14 f can be used on the instrument lo. Typically one valve 

15 would act as an evacuation valve while the other as an 
irrigation valve. Dlff erent * types of arrangements of 
valves and valve activation means are illustrated in the 

18 following 4 figures. 

19 one way of activating the valve is by means of a roOcer- 
shaped trigger 70 illustrated in PIG. lo. The trigger 70 
is pivotaUy mounted on a point 72 on the handle 74 of the 

22 pistol. Depressing the trigger 70 to operate t& 

23 irrigation valve 71 would not interfere with the operation 
of the evacuation valve 73. Similarly, operation of the 
trigger 70 to operate the evacuation valve 73 would in no 

: way effect the operation of the irrigation valve. 

In TIG. 11 a trigger mechanism 76 is shown for operation 
28 of only one of the buttons. The other button 78 would be 

located for operation by means of the surgeon's thumb in 
a position ^removed from the trigger 76. This could, for 
wcample, be near the top end of the handle portion of the 

32 instrument. 

33 Yet a further positioning of the buttons 71 and 73 is 

34 ; indicated in JIG. 12. m this instance, the buttons 

35 protrude from the top rear of the pistol handle and are 

36 located side-byside. To prevent confusion between 

37 evacuation and irrigation procedures, the tops of the 

38 buttons have different shapes. so, for exajspXe, the 
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1 ^button to nanipulate tha evacuation valve could be concave 

2 ivhile the button for manipuXating the irrigation valve 

3 could be conveidy shaped. 

4 ; PIO. 13 illiistratee still another arrangenent of buttons 
- 5 and valves, in this case eui arrangement particularly 

6 suited to the valve shown in Fio. 9. 

7 In this figure only the pistol grip 90 of the surgical 

8 instrument of the Invention is shown. An irrigation port 

9 93 and evacuation port 94 enter the pistol grip 90 at the 

10 bottom of its handle portion. The ports 92, 94 are, in 

11 use, respectively connected to irrigation and evacuation 

12 conduits (not shown) and, to this end, suitable 

13 connectors, as illustrated, are provided. 

14 The irrigation port 93 communicates with the main access 

15 conduit 96 (referenced as 25 in^OS. 2, 4. and 5) along an 

16 irrigation conduit 98 trtiich extends from the irrigation 

17 port 93 and. into^ the rear, of- the. bore . lOO^ which- houses .an 

18 :irrigation valve 102. From there it extends along the 

19 bore 100 to a point near the front of the bore f rom vhere 

20 ;it exits into the body of the. grip 900 to enter, rear of 

21 the bore^l04 which -^houses , an evacuation valve 106. the 

22 irrigationcConduit.extendsiidirectly. across. .the bore 104 at 

23 this point and becomes a central conduit 108 .which 

24 •oommonicates with the access conduit « 

25 On the other hand, the evacuation, port _ 94 comisunicates 

26 with an evacuation conduit X05 which extends along the 

27 pistol grip 90 directly into the front of the bore 104, 

28 down to the bore 104 to its rear from where it exits into 

29 the central conduit 108. 

30 ..In the .^^sition shown, both the irrigation and 

31 evacuation valves 102, 106 respectively, are shown in the 

32 off or shut conf igiirations and neither evacuation or 

33 irrigation can take place. Should irrigation of the 

34 ipatient be required, the dish-shaped irrigation button 110 

35 is depressed and the valve 102 opens (ie. its valve seat 

36 moves to the right in the drawing) to allow irrigation 

37 fluid to pass along the irrigation conduit 98 and into the 

38 bore 104. In this bore 104 the evacuation valve 106 is in 
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1 the off configuration. However, a fluid path exists 

across the pair of cutouts (67 in kg. 9) and therefore 
: the irrigation fluid can pass through the body of the 

4 valve 106 and into the central conduit 108 and, tram 

5 there, into the access conduit 96. 
When evacuation is desired the irrigation button lio is 

released and the spring associated with the irrigation 
valve 102 biases it into the shut or off configuration. 
Thereafter the flat topped evacuation button 112 is 
10 depressed to open the evacuation valve 106. This allows 

the patient to be evacuated along the aa in access conduit 
96, into the central conduit lbs, then from the rear to 
:the front of the bore 104 and, froia there, out along the 

14 ; evacuation conduit 105. 

15 : AS has been indicated earlier., the values 102, 106 are 
easily inserted into and removed from their respective 
bores 100, 104. This allows the pistol grip 90 (which is 
typically stainless steel and is reusable) to be cleaned 

'efficiently. The valves, typically being of plastic and 
being difficult to clean, can be discarded and replaceii^ 

21 with new valves. 

22 A variation on this theme of discardable valves i^ 

23 illustrated in PIO. 14. m this figure the surgical 

24 instrument is shown to include a pistol grip 120, a 
: surgical probe 122, which can be screwed into the front of 
the pistol grip 120 and a radio frequency connector 124 
which screws into the back of the grip 120. 

28 The instrument also includes a removable (and 

disposable) valve cartridge 126. The cartridge 126 
includes an irrigation pipe 128 and an evacuation pipe 130 
both of which are individually operated by valves (as will 
be further illustrated in TLG. IS) under action of button- 
shaped actuators 132. Both the irrigation and evacuation 
pipes communicate into a single conduit (not shown) which 
runs down the center of a male connector fitting 134. 
Where the cartridge 120 is inserted into the grip 120 the 
37 connector 134 fits into the base of a central conduit 136 

which, in turn, opens up into the main access conduit 13 B 
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1 :of the instrument. When the cartridge 120 is located in 

2 :the grip 120 the actuators 132 are located directly helow 

3 a pair of operating triggers 140 \rtxich can be used to 

4 :Operate the irrigation/evacnation procedures described 

5 before. 

6 Finally, when the cartridge 120 is in place, it is held 

7 there by means of a retainer clip 142 vhXch clips in 

8 behind the cartridge 120. The retainer clip 142 has 

9 (apertures 144 formed in it to allow the irrigation and 

10 evacuation pipes 128, 130 to pass through it; 

11 Although it ; *rill be apparent that the valve types 

12 described above are also suitable for use in the cartridge 

13 ^120, a further valve configuration is illiistrated in rXG. 

14 15, which illustrates the cartridge 120 in greater detail. 

15 .In this figure, the cartridge 120 is shown to include an 

16 irrigation conduit 150 and an evacuation conduit 152, both 

17 of which lead : to - a . central" access ^ conduit 154 which 

18 extends down the center of the male connector 134. 

19 ilrrigation and evacuation procedures are. controlled by 

20 trrigatipn . , and evacuation r ^ valves 156 and 158, 

21 respectively. 

22 lEhe.. irr:igation^:valve.:156.> consists:, of a . valve seal 160 

23 mounted , onto a stem which is screwed into an activator 

24 imtton 132a. A fluid tight seal is provided for the valve 

25 - 156 by an O-rring- 168 mounted, onto'; the- cdp^i32a. The valve 

26 seal 160 seals against a valve seat, formed at the 

27 ' ;Junciion? between the irrigatlbn conduit 150 and the 

28 central access conduit 154 and is held in the sealing 

29 position (as shown) by a spring 162. 

30 ! Access to ^the viave seat is through a hole 164 formed 
3a into the top (as shown in the drawing) of the cartridge 

32 120. This hole 164 can be closed of f wi^ a cap 166 and 

33 allows the irrigation valve 156 to be: inserted into the 

34 cartxidge 120. This is done by inserting the valve seal 

35 160 and its associated stem into the hole 164 from above 

36 and' inserti^ the spring 162 from below.' Thereafter the 

37 ' cap 132a can be screwed onto the stem ^to liold the entire 

38 valve 156 in place. 
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1 To operate an irrigation procadure the button 132a is 

2 depressed to aove the valve seal 160 clear of its seal to 

3 open a fluid path between the irrigation conduit and the 

4 central access conduit. Releasing the button 132a causes 

5 the spring 162 to force the seal 160 back into its seat 

6 thereby automatically shutting the valve • 

7 The evacuation valve 158 is of a different construction. 

8 In this valve 158, the valve seal 170, in its off position 

9 as shown, seals the mouth of the evacuation conduit 152. 

10 In operation, the seal 170 is moved under action of a 

11 ■ plunger and evacuation button I32b from the position shown 

12 to a position 170' in which an end of a conduit 174, 

13 formed through the seal 170, aligns with the central 

14 access conduit 154. At the same time the other end of the 

15 conduit 174 is aligned with the evacuation conduit 152 and 

16 evacuation can be accomplished. By releasing the button 

17 132b, the spring 172 biases the seal 170 back into its 

18 sealing position* 

19 Assembly of this evacuation valve 158 is by inserting 

20 ' the entire valve mechanism into its valve bore and sealing 
21- a collar 176 in the bore, 

22 As has been indicated with reference to pig. 14, ^e 

23 cartridge 120 is of the disposable type and is intended 

24 for use only once. Accordingly the considerations of 

25 valve flushing (during cleaning) are not entirely 

26 applicable here. 

27 In PXQ. 16 yet another type of valve, which can be used 

28 as either an irrigation or an evacuation valve, is 

29 illustrated. 

30 The valve, generally indicated as 180, is shown to 

31 include a hollow cylindrical valve body 182 which is 

32 sealed at its lower end by a valve seal 184 and at the 

33 other by an activator button 186. The activator button 

34 186 seals against the valve body with an o-ring 188 and is 

35 coimected to the valve seal 184 by means of a plunger 190. 

36 To open the valve 180, the button 186 is depressed 

37 against the bias of a spring 192 to move the valve seal 

38 184 to the position indicated in broken lines. This opens 



-18- 



W0 9504259 



PCnDS95rt»152 



1 a fluid path 194 betivaen an. opening 19 6 formed in the 

2 sidevall of tho. valve body and it:s lover end. Releasing 

3 the button 186 allove the spring 192 to force the seal 184 

4 back into the closed position. 

5 One advantage of this valve is that it is very sinple 

6 and inexpensive to manufacture and can, therefore, readily 

7 be disposed of. 

8 Finally, it will be apparent to anyone skilled in the 

9 art, that the surgical instnoaent of this invention could 

10 be made from, any suitable material. In the event that the 

11 instrument is intaxided for .single use, plastic material 

12 could be used. Alternatively , for reusable or reposable 

13 instrument, the instrument can be made of a more durable 

14 material. 

15 : 7X0. 17 is a perspective view of an endoscopic surgical 

16 instrument 200 which is an alternate embodiment . of the 

17 isurgical instrument. 20 described .above.. ...FZO.. 18- is a 

18 partial sectional view of a portion of the instrument 200 

19 taken along the line 18-18 of 7X6. 17 and 7XO. 19 is 

20 juiother: view, of .the. instrument^ 2 oo^j. taken .as . .indicated 

21 ithe line. 19-^19 of. PIG. 17. PIG. 20 illustrates the 

22 . retractable ^electxode; aBsemblyi.:202;- When . viewed ^together , 

23 irxo. 17-20, illustrate the instrunent ^200. including an 

24 endoscopic instrument 201, a retractable .RF electrode 

25 iassembly 202, an continuous, irrigation and evacualiion 

26 asBonbly 203, a R.F. energy source 285; and a tissue 

27 jispedance monitoring device 284. It will . be r appreciated 

28 that, although two retractable RF electrodes are 

29 'illustrated and subsequently described. In alternate 

30 embodiments ^e retractable electrode assembly could have 

31 one or more * than . two retractable RF electrodes. Also, 

32 although a bipolar retractable RF electrode assembly is 

33 illustrated and subsequently described, it will be 

34 iappreciated that a monopolar retracteU^le RF electrode 

35 iassembly could be used. 

36 The assembly 203 includes a housing 210, an irrigation 

37 valve assembly 214, and an evacuation valve assembly 220. 

38 :The housing 210 includes an elongated portion 228 having 
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a g«neraUy oval cro.s section. Bxe portion 228 Includes 
a free tip end 230 and a secured end which is attached to 
a handle portion 232. The portion 232 is held by the 
surgeon, and the portion 228 is surgically introduced into 
a body cavity (not shown) of the patient, a single access 
conduit 212 (a portion of which is best seen in Kb. is 
nA 19) ia formed between an inner surface of the portion 
228 and the objects carried within the portion 228. The 
conduit 212 is disposed along the entire ibngitudinal 
length of the portion 228 and is funetionaUy slailar to 
the conduit 25 (Tia. 2) in that it permits the irrigation 
and evacuation of fluids into and out fro« the body cavity 
into which the portion 228 is Inserted. The conduit 212 
is open at the tip end 230 and can be accessed, at its 
opposite end, via an aperture and associated closure 226 
foraed in the handle portion 232. The closure 22« is in 
the f ora of a tricuspid valve and is substantially similar 
to the valve 31 illustrated and described above (na. a). 

The irrigation valve and the evacuation valve assea&lies 
314, 220 are substantially similar to the irrigation and 
evacuation valves 23, 24 deserljjed above (Kfi. 2). The 
valve assemblies 214, 220 operate in a similar Bahh«: to 
valves 23, 24 (TXC. 7, 8). Depressing the valve 
assemblies 214 or 220 permits the cojuminioation of fluid 
in a valve first conduit 216 (or 222) with a valve second 
conduit 218 (or 224). Each of the valve second conduits 
218 and 224 are in fluid oomiminication with the conduit 
212 (in the same manner that the conduits 23a, 24a are in 
fluid communication with the conduit 25, pio. 2). Thus, 
Mh»n the vi^ve assembly 214 is operated, irrigation fluid 
can be comuftmicated to the conduit 212 and out through the 
tip. end 230, and delivered to the body cavity. In a 
similar manner, fluids in the body cavity can be evacuated 
if the valve assembly 220 is operated. 

The retractable electrode assembly 202 includes a means 
for guiding the angular orientation of the electrode or 
guide sheath 248, an endoscope sheath 238, a electrode 
movement mechanism 236, a tissue Impedance measurement 
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1 device 284, and a R.F. energy soxirce 285. The sheath 248 

2 is generally parallel to the scope sheath 238. The sheath 

3 248 and the sheath 238 are each insertable into an opening 

4 of an insert flange 242, into the aperture of the handle 

5 portion 232 of the assembly 203. The sheath 248 and the 

6 sheath 238 are insertable within the conduit 212 and are 

7 each of sufficient length such that when each is fully 

8 inserted within the conduit 212, each extends slightly 

9 beyond the tip end 230 of the cylindrical portion 228. 

10 THe endoscopic . instrument or endoscope 201 is 

11 substantially siaailar to the endoscope inrtrument 

12 described above, and can be any of a number of devices 

13 known in the prior art. An eyepiece 204 is shown attached 

14 to the endoscope 201. The endoscope 201 is slid into the 

15 scope sheath 238 until the eyepiiece 204 engages a flange 

16 240 which is attached to the sheath 238. Thus, the 

17 endoscope 201, and the sheath 248 of the retract2a>le 

18 electrodia assembly 202 are both insertable within the 

19 portion 228 of the irrigation and evacuation assembiy 203. 

20 Each of two RP electrodes' 2 SOi, 250b is sheathed Within 

21 its respective guide= 'shea1i"^^^^^^ Althiaugh the 

22 illustrated embodiment depicts two RP electrodes, it will 

23 be appreciated that the assembly 202 could have one or 

24 more than two electrodes. Each electrode 250a, 250b 

25 includes a first or distal end 249a, 249b, a second, or 

26 proximal iend 247a, 247b, and a central portion (not shown) 

27 disposedly connected therebetween. A coating of 

28 insulation 246 is disposed onto the bare electrode 250. 

29 The insulation coating 246 may be in the form of a tube of 

30 material (sufch as teflon) heat shrunk around the b.are 

31 electrode 250. Alternately, the insulating coat 246 may 

32 be powder d^osited, using vacuum deposition techniques, 

33 onto the bare electrode 250. In either case, nearly the 

34 entire length of the bare electrode 250 is covered by the 

35 insulating coat 246* 

36 The electrodes 250a, 250b have a generally constant 

37 diameter throughout its entire length and are sized such 

38 that they can be slid within the sheaths 248a, 248b. That 
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1 is, there exists a sufficient clearance (e.g. 0.005 inch) 

2 between the outside diameter of each of the insulating 

3 coats 246a, 246b of the electrodes 250a, 250b and the 

4 inner diameter of the respective sheaths 248a, 248b. Each 

5 electrode 250a, 250b is made from a superelastic metal 

6 material, e.g. typically a Nickel -Titanium (NiTi) metal 

7 alloy. The guide sheaths 24 sa, 248b are made from a rigid 
B plastic or coated metal tubing which forma a rigid conduit 
9 that guides, i.e. deforms, the electrode along a 

10 predetermined path. 

11 ^ AS best seen in fig. 19, the electrodes 250a, 250b and 

12 their respective sheaths 248a, 248b are contained- within 

13 the cross siactional envelope of the portion 228. Thus, 

14 the required Incision into the patient need only 

15 accommodate the cross sectional area of the portion 228. 

16 The presence of the extendable electrodes does not 

17 increase the size of the required incision. It should be 
,18 also noted that each electrode 250a, 250b descends 

19 downwardly into the field of view of the endoscope 201. 

20 In this manner the surgeon is able to view the extension 
21:;^ of each electrode 250a, 250b beyond the end of the sheath 

22 248a, 248b. 

23 The two electrodes 250a, 250b and their respective 

24 insulators 246a, 246b are encased within their respective 

25 guide sheaths 248a, 248b which are encased within a 

26 plastic insulating covering 244. The electrodes 250a and 

27 250b encased within the plastic covering 244 exits the 

28 housing 232 through the opening in the flange 242. 

29 Bach electrode 250a, 250b is in parallel electrical 

30 communication with a tissue iaipedance measuring device 284 

31 and a R.F. energy source 285. The covering 244 enters the 

32 movement mechanism 236 through an opening 260 formed in a 

33 Sleeve 256 of the mechanism 236. The electrodes 250a, 

34 250b and their respective insulators 246a, 246b exit from 

35 the covering 244 and each of the second ends 247a, 247b, 

36 of each of the electrodes 250a, 250b are attached to 

37 connecting pins 272a, 272b, respectively. The connecting 

38 pins 272a, 272b are mounted at an end of a plunger 264. 
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1 Each connecting pin 272a, 272b is in communication with a 

2 viro 274a, 274b each of which passes through the plunger 

3 364, through an opening 278, and into an insulated line 

4 276 which is terminated in a plug 280 which is mating ly 

5 engagable with a receptacle 282 of the tissue Impedance 

6 measuring- device 284. The R.F. source 285 is in 

7 electrical communication with the impedance measuring 

8 device via electrical lines 2B3a and 283b. The source 285 

9 and the impedance measuring device 284 are connectable in 

10 parallel in order to get realtiae impedance measurement of 

11 tissue engaged between the first ends 249a, 249b of each 

12 of the electrode 250a, 250b. 

13 The movement mechanism . 236 includes a finger ring 

14 portion 352, and a thumb ring portion 254. The finger 

15 ring portion 232 is a generally .flat plate having finger 

16 loops 25la, 251b formed therein. A passage 262 is fonned 

17 through the finger ringv portion^^ 252 such that the 

18 longitudinal axis of the passage 262 is disposed between 

19 eaeh. finger, loop and lies coplanar with the plane of each 

20 finger, loop. . The sleeve: 256,... and a cylinder 258 are 

21 partially.-inserted?>int04oppo8ite4ends of the passage 262. 

22 The sleeve 256. has a. passage" longitudinally formed therein 

23 so as to receive the covering 244. The cylinder 258 has 

24 a passage longitudinally famed therein which is aligned 

25 with the passage of the. sleeve. %e plunger. 264 is 

26 slidable within the passage of the cylinder 258* One end 

27 of the plunger is attached to the thumb ring portion 254, 

28 and the connection pins 272a, 272b are mounted to the 

29 other end of the plunger 264. The outer surface of the 

30 plunger 264 visible -through an. access. cutout 270 formed 

31 in the cylinder 258. Xn one embodiment, an indicator post 

32 266 is. attached to the outer surface of the plunger 264 

33 and passes through the access cutout 270 to give an 

34 dnmediate visual indication of the position of the plunger 

35 264 within the cylinder 258. In a preferred embodiment, 

36 the outer sxurface of the plxinger 264 is scored with a 

37 plijrality of indicator marXs 268 to provide a visual 

38 indication of the position of the plunger 2 64 within the 
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1 cylinder 258, which corresponds to variable length of 

2 extension of each of the electrodes beyond their 

3 respective insulating sheaths, 

4 In operation, the irrigation and evacuation valves, and 

5 the endoscope operate as described above. Regarding the 

6 retractable electrode aaeeinbly 202, a free haiid of the 

7 surgeon is used to operate the movement mechanisa 236. 
B The Burgeon's fingers are engaged within the fingear ring 
9 loops and the thumb is engaged within the thumb ring 

10 portion. The thumb either pushes or pulls on the thumb 

11 ring thereby moving the attached plunger 264 into or out 

12 of the cylinder 258 and the passage 262. As the plunger 

13 264 moves each of the first ends 249a, 249b of each of the 

14 electrodes 250a, 230b move because the connection pins 

15 272a, 272b mounted to the plunger are attached to each of 

16 the second ends 247a, 247b of each of the electrodes 250a, 
250b. Thus, as the plunger moves in the direction of the 
arrow A, the central portions of each of the electrodes 
moves within their respective insulators in the direction 
of the arrow B, and the first ends 249a, 249b move in tike 

21' direction of the arrow c. 

22 no. 21- illustrates the first end 249 of the electrode 

23 250. The guide sheath 248 is formed with a bend at one 

24 end. The electrode 250 slides within the sheath 248 and 

25 exits the sheath 248 under the guidance of the sheath 248. 

26 The insulating cover 246 permits the easy sliding of the 

27 electrode within the sheath 248. Although a bend of 90 

28 degrees is illustrated, it will be appreciated that a bend 

29 • of any angle may be formed in the sheath 248 so as tb" 

30 guide the/ electrode- 250 into a variety of angular 

31 dispositions, it should be noted that the electrode 250 

32 is bare in the vicinity of the first end 249. A 

33 predetermined length value L, measured from the tip of the 

34 electrode to the end 255 of the insulating coat 246, 

35 represents the length of the electrode 250 that is bare or 

36 uncoated. Typical values for L range from 0 to 3 cm. 

37 The first ends of each electrode extends beyond its 

38 respective sheath 248 by a length greater than the 
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1 predetermined extension length L in order to permit the 

2 bare electrode to penetrate a tissue portion up to the 

3 full L value. Further, the first ends of each needle 

4 electrode are separated by a predetermined separation 

5 width W (typically o. 1-2.0 cm) and each first end forms a 

6 predetermined angle e with respect to the longitudinal 

7 axis of portion 228. In the Illustrated embodiment, the 
e angle 6 is 90 degrees. Typical values for 6 range between 
9 0 and 360 degrees. 

10 During surgical proceduresv the tip end 230 of the. 

11 portion 228 of the instrument 200 is brought adjacent to 

12 a target tissue area of , the body cavity. The first ends 

13 of each electrode are extended beyond their respective 

14 sheaths such that each first end is embedded into the soft 

15 target tissue area thereby defining a tissue portion 

16 engaged between the adjacent first ends of each electrode. 

17 The powers source Is energised and RwF; energy is 

18 transmitted from one electrode to the adjacent electrode. 

19 . the energy trsmsmlssion caxises .a.coagulation of the tissue 

20 portion engaged between . the /adjacent electrodes and 

21 ablation of the target tissue;. 

22 Using the present lnventlon>Hthe surgeon can predict and 

23 control the amount of tissue ablatlon/cpagulatlon with 

24 greater accuracy and safety. As described above, the 

25 spacing between the two parallel first, ends of each 

26 electrode remains constant at some predetermined H value, 

27 e.g. 1.0 cm. Also, the extension of the electrodes beyond 

28 the insulators at a given angle, i.e. the depth of 

29 ' penetration of each first ends of each electrode into the 

30 soft tissue/ portion, can - be precisely 7 controlled by 

31 obsesrving the indicator marks on the plunger. 

32 Predictable and precise tissue ablation is therefore 

33 possible with the present invention because the depth of 

34 each first end of each electrode in soft tissue can be 

35 precisely controlled by the surgeon. That is, the surgeon 
3 6 can predict a cylindrical sone of ablation by controlling 

37 the depth of the retractable first ends into the soft 

38 tissue portion. This precise depth control enables the 
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1 surgeon to predict tHe zone of ablation with greater 

2 accaracy and safety than prior art non-retractable 
monopolar RF devicaa, or prior art laaer delivery systems. 

The cellular structure of body tissue contains water 
which is a conductor of electrical energy. Consequently, 
a portion of body tissue also has an associated resistance 

7 or impedance value. m prior art monopolar electrode 

8 devices, tissue in^edance is difficult to measure. 
However, in the present invention, precise impedance 
measurement of the soft tissue in the projdmity of the 
bipolar electrodes is possible, in the present invention, 

12 during the tissue coagulation process simultaneous 

measurement of the impedance of the tissue engaged between 
the extended first ends of the - electrodes signals the 
completion of the tissue coagulation process and provides 

16 assurance and confirmation to the surgeon, 

17 R.P. energy applied to the tissue engaged between the 
first ends of the two electrodes causes the tissue to 
coagulate which decreases the water content associated 

20., with the tissue. As the water content decreases the 
2Xt conductivity of the tissue decreases. For a constant Rvfi 
22 •nergy, as the conductivity decreases the impedance (or 

resistance) associated with the tissue increases. The 
tissue impedance- is highest when the tissue is completely 
coagulated, since coagulated tissue has a minimum " amount 
of water content and current flow is blocked from one 

27 electrode to the other electrode. However, at the 

28 beginning of the ablation procedure, the tissue impedance 

29 is at a minimum because the water content of the tissue is 

30 at its highest , level and .the tissue is a good conductor - 

31 and allows the maximum current to flow from one electrode 

32 to the others During the ablation procedure, as the 

33 tissue coagulates the water content decreases and the 

34 tissue impedance increases. The tissue impedance 

35 measurement device 284 can be designed to transmit an 

36 variable frequency audible signal, i.e. a beeping tone, 

37 when the tissue impedance is at its lowest value. As more 

38 tissue is ablated and as the tissue impedance reaches its 
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X highest value the audible signal decreases in frequency. 

2 . In the present invention, the tissue impedance is 

3 monitored or aeasured on a relative basis. That is, the 

4 iB^dance ttsasured or monitored is the impedance of the 

5 tissue engaged between the t%ro needle electrodes. 

6 FXQ. 22A through 22H illustrate alternate electrode 

7 configurations. It will be noted that the preferred 

8 embodiment of the present invention includes two 

9 electrodes with a 6 of 90 degrees, and a L value of 0-3 

10 CD, and a W value of 0.1-2.0 cm. It will be appreciated 

11 that a variety of electrode configurations, with 

12 associated L, K, and 6 values within the above specified 

13 ranges, are possible. However, it is generally preferable 

14 to limit the total number of electrodes to six or less. 

15 It will be noted that in the embodiments illustrated in 

16 no. 22&-22C, 220-22fi, the electrodes 250 are guided by 

17 the shape of. the sheath 248. That is, the electrodes can 

18 be directed towards or away from each other If the guide 

19 sheaths are angled towards or away from each other. 

20 Similarly,: different i6 values^ are possible if ..the sheaths 

21 - are f ormedKWlth ^ their appropriately angled bends . 

22 However, in the embodiments illustrated, in i?IO. . 221>-22r, 

23 the sheaths are substantially straight and the electrodes 

24 themselves are bent in order to direct them in certain 

25 orientations. This: feature is moreuclearly shown in ria. - 

26 23 which illustrates a typical electrode having a bend 

27 formed at the location depicted by numeral 257 . When the 

28 electrode is disposed within the sheath 248, the electrode 

29 250 is in contact with at least one portion 259 of the 

r 

30 inner surface of the sheath 248 because of the bend 257. 

31 When the electrode is extexided beyond the sheath (shown in 

32 phantom lines) , the electrode "flattens" within the sheath 

33 248 while the electrode tip angles away from the sheath 

34 center line in accordance with the bend 257 formed in the 

35 electrode. 

36 FIO- 24 illustrates a retractable electrode surgical 

37 instrument 300 which is an alternate embodiment of the 

38 retractable electrode instrument 200 (PIQ. 17) . The 
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1 : Instruaenl: 30C includes many of the same elements as the 

2 instrument 200. These identical elements are identified 

3 with the same reference numeral as shown in FIG. 17. in 

4 this embodiment, each electrode 250a, 250b is enclosed 

5 within a bendable guiding sheath 290a, 290b. A guide wire 

6 293a, 293b is disposed within each sheath 290a, 290b and 

7 includes a first end 289a, 289b and a second end 29ia, 

8 291b. Bach first end 289 of each guide wire 293 is 

9 attached (e-g. welded or adhesively bonded) to an inner 

10 surface of a bendable or bellows portion 292 of the sheath 

11 290 at a location proximate the open end of the sheath 

12 : 290. Each second end 291 is attached to a lever or knob 

13 294 Which is mounted to an outer surface of a housing 291. 

14 The housing 291 is similar to the housing 232 and includes 

15 communication ports for an irrigation valve and an 

16 evacuation valve (neither shown). In operation, when 

17 there is no tension on the guide wires the sheaths are 

18 straight within the conduit, i.e. 6 Is 0 degrees. As the 

19 surgeon pulls back on the toob or lever, the wires are 
203^^r tensioned and the tips of each sheath is pulled bacic ^ 
2l:j-- illustrated . untU a desired 0 value is obtained. In thii- 
.22 embodinent, both the L and the 6 values can be adjusted by 

23 the surgeon in situ. 

24 Although the present invention has been described above 

25 in terms of a specific embodiment, it is anticipated that 

26 alterations and modifications thereof will no doubt became 

27 apparent to those skilled in. the art. it is therefore 

28 intended that the following claims be interpreted as 

29 covering all such alterations and modifications as fall 

30 ; within the true spirit and scope of the invention. 

What is claimed is: 
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1 1. An endoscopic surgical instrument coaprising: 

2 a) a housing; 

3 l3) a single access conduit being disposed within said 

4 bousing, and having a proacinal end and a distal end; 
5' c) an irrigation port fomed in said housing; 

£ d) an evacuation port formed in said housing, each of 

7 said irrigation and said evacuation ports being in fluid 

8 communication, through independent valves, with said 

9 iproacimaX end of said single* access - conduit; 

10 e) an aperture and a closure therefor, utild aperture 

11 being formed in said housing, and said closure being 

12 openable to allow the . ingress of microsurgical 

13 tinstrumentation into said proximal end of said single 

14 access conduit; and 

15 f) RP electrode means insertable. into said aperture 

16 and into said single access, conduit and having a length so 

17 -as , to. protrude . beyond said distal end of. said . single 
IB access conduit, K^ said l^^^^ engaging a 

19 body tisTOe ipqzrtion, >.and^,^forn^a said 

2 0 body tissue : portions ; and^^ measuring. > an^ iiq>edance~r value 

21 :as80ciated with said body tissue- portion. 

1 2. An endoi^copic . surgical instrument recited in 

2 claim 1, wherein said RF electrode i&eans includes! 

3 a) a first KF electrode having a distal end and a 
, 4 proximal end, said first KF electrode being disposed 

5 within an insulating sheath; 

6 ^) elongated guide, means encasing said first RF 

7 electrode and said insulating sheath, for guiding said 

8 f int RP electrode to a predetermined axagle value from the 

9 longitudinal axis of said single access conduit; 

10 c) electrode movement mechanism means, attached to 

11 said proximal end of said first RF electrode, for moving 

12 said first RF electrode within said guide means, said 

13 distal end of said first RF electrode is extendable beyond 

14 an open end of said guide means up to a predetermined 
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15 length value and engagable with and Insertable into said 

16 body tissue portion; 

17 «) energy source .eans, in electrical communication 
with said proxiaal end of said first rf electrode for 
transmitting energy into said distal end of said first HT 
electrode vhen it is extended beyond said guide mekns and 
into said body tissue portion to abUte said body tissue 

22 portion; and 

•) tissue impedance measurement means, in electrical 
cammnnication with said proximal end of said first RF 
electrode, for measuring an iapedance associated with said 
body tissue portion engaged with said distal end of said 
first ar electrode when it is extended beyond said guide 
28 aieans* 
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1 3. An •ndoscopic surgical instrument as recitsd in 

2 claim 2 which further includes: 

3 a) at least one other second w electrode having a 



^ end and a proximal end, said second UP electrode 

5 being disposed within a isecond insulating sheath; 

^ •longated second guide means encasing sald'seco^. 

7 RF electrode and said second insulating sheath, fw 

8 guiding said second hp electrode into a second 
predetermined angle value from the longitudinal axis of 
said single access conduit said second RP electrode 
separated from said first RP electrode by a predetermined 

12 width value; 

psroximal end of said second RF electrode is 
attached to^ said electrode movement mechanism meank, and 
said distal* end of said second RP electrode is extendable 
beyond an open end of said second guide means up to a 
second predetermined length value so as to be engagable 
with and insertable into said body tissue portion; 

d) said distal end of said second RP electrode is in 
electrical ccmmunication with said energy source means and 
21 said tissue impedance measurement means; and 

®> whereby said electrode movement mechanism means 
moves each of said first RP and said second RP electrodes 
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vlthin each of associated guide aeans, and said distal 
ends, of each of said first electrode and said second RP 
electrode is extendable beyond and retractable within each 
of said associated guide aeans, and when each of said 
distal ends of each RP electrode is extended beyond said 
associated guide aeans said energy source means is 
energized to pass electrical current from one RP electrode 
to the other and said tisstie ijapedance measurement means 
measures the impedance of tissue engaged between each of 
said distal ends of each IiF electrode. 

4. An endoscopic surgical instriament as recited in 
claim 3, wherein: 

a) said predetermined angle value is greater than 0 
degrees and is less than 360 degrees; 

b) said second predetermined angle value is greater 
than 0 degrees^ and is less than 360 degrees; 

c) said predetermined length value is greater than 0 
ca and is less than 3 cm; 

d) said second- predetermined;, length value is greater 
than 0 cm and is less-.thanO cm; ^ and 

e) said predeterminetd^wldth- v&lue is greater than 0.1 
cm and is less than 2*0 cm. 

5. An endoscopic surgical instrument as recited in 
claim 3 , wherein I 

a) said predetermined angle value is equal to said 
second predetermined angle value; and 

b) said predetermined length value is equal to said 
second predetermined depth value. 

6. A retractable RP electrode assembly for ablating 
and measuring the impedance of a body tissue portion, 
comprising: 

a) a first RF electrode having a distal end and a 
proximal end, said first RF ©lectrode being disposed 
within an Insulating sheath; 
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first RF electrode l«t„ . ! T ' ^^^^ aald 

electrode movement mechanism «««« 
Bald proxi^i end o. ..i, flr^^ele^o: "'^ 
.aid first HP electrode vlthl« ^/d ^Sd 
-istal end o. said first electr::. ,3^:^^"'^"" 
an PP«. Of ..Id gui,. .ean, up LTpl:!!! 

" "HTo/iLT^nrr «fd rrr i~"^^^^ 

transmitting energy into said dtsLH^r J'''!^'-' 
electrode when ii- ^ . of saxd first RF 

into sa!: ^ tissued" T '""''''' '""--ans and 

tissue pcrtTo?; td " "'^'^ 

a) tissue ii.5)edanca aeasureaent neans i„ ^ . 

neans. eactended beyond said guide 

"Parated from said tjT^'J^^J T ^ "'""^"^^ 
: width value; electrode by a predetermined 
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said distal end of said second RP electarode is extendable 
beyond an open end of said second guide means up to a 
second predetermined length value so as to be engagable 
with and insertable into said body tissue portion; 

d) said proxiaal end of said second RT electrode is in 
electrical communication with said energy source means and 
said tissue, impedance measurement means; and 

s) whereby said electrode movement mechanism means 
moves each of said first RP and said second RF electrodes 
within each of associated guide means, and said distal 
•nds of each of said first RP electrode and said second RF 
electrode is extendable beyond and retractable within each 
of said associated guide means, and when each of said 
distal ends of each RF electrode is extended beyond said 
associated guide means said energy source means is 
energized to pass electrical current from one RF electrode 
to the other and said tissue inpedance aeasuremerit means 
measures the impedance of tissue engaged between each of 
said distal , ends of each RF electrode. 

8. ' AV retractable RP - elecrtirode'^ recited in 
claim 7, : wherein: 

a) said predetermined angle value is greater than 0 
degrees and is less than 360 degrees; 

b) said second predetermined aiigle value is greater 
than 0 degrees and is less than 360 degrees; 

c) said predetermined length value is greater than 0 
cm and is. less than 3 cm; 

d) said second predetermined length value is greater 
than 0 cm an^ is less than 3 cm; and 

e> said predetermined width value is greater than 0.1 
cm and is leas than 2;0 cm. 

9. A retractable RF electrode assembly as recited in 
claim 8, wherein; 

a) said predetermined angle value is equal to said 
second predetermined angle value; and 
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b) said predfttonainBd length vai„ • 
second predetermined depth val^T. " ""^^ 

cii. " rr*" "'^^'^^ - -ited in 

b) said bending i^"",;" ^"^^ 

i). * l«yer attached to said housing, 

- -vin^ a-,irt~rdTo:^^^^^^ — 

said guide Mans, and ^^'^ 
vary ea^ o7 

predeter^a/l^rrixur^^"^" 

portion ^ispoZa lTT^^^^^'T " ""'"•^^^ 

at a distal end of each of said guide 

m'ctd:: - ^ae 

i) a lever attached to said housing, 
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10 ii) a guida wire disposed within each of said 

11 guide means and having a first end attached to each said 

12 bellows portion of each of said guide means; and 

13 c) whereby actuating said lever tensions each of said 

14 guide wires and varies each of said predetenained and said 

15 second predetermined angle value. 

1 14, A retractable RF electrode assembly as recited in 

2 claim 6, further including: 

3 a) means for bending said guide means to vary said 

4 predetermined angle value. 

1 15. A retractable RF electrode assembly as recited in 

2 claim 14 r wherein 

3 a) said guide means includes a bendable Jsellows 

4 portion disposed at a distal end of said guide meems; 

5 b) said bending means includes 

6 i) a lever attached to said housing; 

7 ii) a guide wire disposed within said guide means 

8 and having a first end attached to said bellows portion of 

9 said guide means; and ^ 

10 c) whereby actuating said lever tensions said guide 

11 wire and varies said predetermined angle value. 

1 16. A retractable RF electrode assembly as recited in 

2 claim 7, further including: 

3 a) means for bending each of said guide means for each 

4 of said first RP electrode and said second RF electrode to 

5 vary each of said predetermined and said second 

6 predetermined# angle values. 

1 17. A retractable RF electrode assembly as recited in 

2 claim 16, wherein 

3 a) each of said guide meems for each said first and 

4 said second RF electrodes includes a bendable bellows 

5 portion disposed at a distal end of each of said guide 

6 means ; 
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